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(54) PHOSPHOR AND LIGHT SOURCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a phosphor for a 
white LED which hardly undergoes changes in luminous 
intensity and can maintain high luminance even when the 
temperature of the phosphor is raised by heat generation 
in a luminous part, or the like, and to provide a light source 
and an LED using the phosphor. 
SOLUTION: Ca3N2(2N), AIN(3N). Si3N4(3N) and 
Eu203(3N) are prepared as raw materials, weighed so that 
the molar ratio of each element satisfies the relationship 
(Ca+Eu):AI:Si=1:1:1, and mixed. The resultant mixture is 
kept and baked in an inert atmosphere at 1 ,500° C for 3 
hr and subsequently pulverized to give the phosphor of a 
compositional formula: Ca0.985SiAIN3:Eu0.015. 
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(57) [Sft] 
[Ml 

imam 

WMkl>XC& 3 N 2 (2N),A1N(3N) S S 
i 3 N 4 (3N) , Eu 2 0 3 (3N) fc^fiiU #7C 
SKOt/Wt* 1 (Ca + Eu) :A1 :Si = l: 1:1 
k tth X o fcff Jl Lm.1i l . 3Bta£***iSttUffl»l 
4>T1 5 0 0TJ?31M«W»l/C*WlLfcfft. 
fifi^Cao. 985 SiAlN 3 :Eu 0 . 0 i5^ 

[iMiRIl] HI 
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Kott*JBfc3i*P2 o ot^t^. 

(P2 5 ~ p 2 0 0 ) / p 2 5 SO. 2 5T'£&Clk£mfct6«3fctt. 
[ff#JS2] 

Wtfl«3ME«fl[* jUISMEP 25 a, 

(P 25 -P, o o )/P 2 5 ^0. 10-C»4itt«Nak-f6St3Cft. 
[»»] 

«SMmAaBbOoNn : Z ({ML, M^JtflfiffiOffiRfci:* 1 SJ-UiCOtcST' 
* 0 . AJSKil I mnffik* t h 1 aiajKOSSKT* 0 , B7c»i:I VfficoffilScS: fc & 1 

«jjLh<07c*-cs>o, oimfpcb*). wiwmx'h*). z^inmivfi*). m>o 

. a>CU b>0. o^O, n = 2/3m+a + 4/3b-2/3ot'£>£. ) X'MlZtll 

z t zmt tinm 1 4 fc« 2 tiEifcoabfcK. 

l5iaM7C^{±Mg, Ca. Sr. Ba. Z ni)>!>fflRZtlZ> 1 «iaJW&C*C* *) . 15 
ieA7C#(iB (*>>«) ,A1. Ga«»<5>»J?Sit4 1 SUlb<07C#T"£> 0 . iwfEBTCS 

lis i *5j:tf/afcttGe Miez7cS(^±at^tis^«*^itR$ni» 1 

[HOT] 

fflBATHRliA l-CftO. B7aRUS i-e*6itt«fSkt4it«Ja3*fc«4t:iB 

MieM7C«(iCaT'J)0. Z7aRtiEu'Cft*itfe1MRi:'r4M*W3*»fe5<OV^ 
JuWCiE»098fett. 
[HW0I7] 

ffEflU a, b<0«**m=a = b = l'C**ifc*^«Si:-f4il!*53*>t6O^'fil 

ffljfetCaAl SiN 3 : E uT^fESftSvl fc fc^i-T^tM 1 *>4> 7 Wffl 

H?lBm. a. bcO<i* { m=l, a = 2. 4. 0^b<6. CCftSCl k^^jSfc-f 
«W 3 <c. 6 COV ^"WKHE«W>ft3t* . 
[M*«10] 

8U££CaAI 2 Si 4 N 8 : EuT'*fE$ft££fc£1tmk-f!>M#«l*^6<7)^ 

kfE^ftttti, tt*tt?ft « C i: 1 frfc 1 0f5VvtffcfrfcE»tf>« 

[ff;£lll2] 
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immi 

ZitZZbi®®Lb?Z>%B. 
mmmk^bit. 2 5 0 nm-5 5 0 nm^v^^*?**;*: 

• iMftMfthffi" 0 *** z b *®®.b*hm.-% 1 stum 1 4 tiaai^M. 

[0001] 

CRT, PDP. FED. EL&ifCDf -f*7WSSK\ » 

[mm: 

[0002] 

Kb *^~»feO»ft«CIHii8»t»o«3l6*i: £ 1 1 J: 0 . 

tm^iznMxx^i, £oefeLED{RHBtt, «w>»fca*jWNVLfc s 
$>%>■> 

[0003] . 

_ti£ L£ L E D fc Mffibb *fi*-&b£T fi£ft£*t& Wi, HRWfc2o© 

[0004] 

1 5 -oii. is^h ■ ssjMfcjw* led t , isssgft • apHWHEmns* ft 

*fe ( R) «fe (G) f&ft-f SSfttt. ( B ) «3firf6SBK*. ft 

fcj:"3afi»*t»6*£tts RGBffi<9tb^fi*£;b^S£ifc&^fc:«k , 3s 6fe 

LT. SI*ffl&fc«fflS*l-&SbfcttfcLTtf. iNiSbtftTftiitf. ffllitf. Y 2 0 2 S 
:Eu, La 2 0 2 S:Eu, 3. 5MgO • 0. 5Mg F 2 • Ge0 2 :Mn, (La 
, Mn, Sm) 2 0 2 S ■ Ga 2 0 3 : Eu*<&9, B^m^WX'Sytlii . Zn 
S:Cu, Al, SrAl 2 0 4 : E u , BAM : E u , M nfffo 0 . n^WtWX'hiX 
tf . MUf. YAG : C e iffo *) , Wfe&ftftT'&ilif . WW . BAM :Eu, S r 5 
(P0 4 ) 3 Cl :Eu s ZnS:Ag, (Sr, Ca, Ba, Mg) !0 (P0 4 ) 6 
Cl 2 rEuaWfei. *IX. ;*l4<ORGBft»«3K**, i£*tt • **HBfrf * L E 

[0005] 

L*>L. HTfeLEDfclHMBfc* (YAG : Ce ) efeLEDSPJi 
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iEftft- SIDLED fcRGBflfcO«3fcttk «H***>*lCi6eftLED!HWC 

i* (fiUtf. m$M2, 3#tS) . x'J3^ F*& USt* 

BMM&^Jfcttfc klZ&Kgjm&COWfetfZ <%&tl*b, ttfi4.0 0nmJSitf> 
.ftfcfcwc fcJ«M:l8liB*£i*ofc n-jfclMbWb 0 . GfeLE DJMBtKk LTiiS £ 

. [0006] 

[ftlMl] KM 2 0 0 1-2 14 1 6 2^m 
[«atXlK2] WBB2 0 0 3 - 3 3 6 0 5 9^$g 
[tMttttlB] #^2003-12452 
[«SfcfcK4l ^2 003-5 1565 
im*M5] «M2 0 0 3 - 2 7 7 7 4 6# 
[0007] 

mmtYtmm t t * a*-&*>*r imr t * * . 

[S&aj]cO§l»] 

[&8j3#j»&LJ; ? k"f £IBS] 
[0008] 

£ftfflW&ffl&£ffiffit&±T'c«*k&&. EWg<0«3Ki«BeaaW)LED^ 
[0009] 

4. fit. ;o^^?aS±#tc<J;0«*fr^^3i)S* 5 ftTL, BfiLEDoHME 
<0ftT*. «^*0*M»*ita t «ft.&£ k K J:.9-filW9M:-f 6 k V*-jfcm»WB£ 

B#iafc ft K«3lfi»«3WKT Lfc 0 . »IM>fi«feWK^*«tt»A & - k «J * £ fc 
tf. »#<^i*0>SMfci*$ fc(£< Wi 6 - k * £ fc fcfWI Lfc. 
[0010] 
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<?>m*&mm p 2 5 1 l, , 

*Ottfc»3H*ttP 2 o o t Lfcfc*; 

(P 2 5 "Pa o o ) /P 2 5 SO. 2 5?*S£i:£1«Ki: 
[0011] 

S52*)«Jicli, 

!»IBJ«ilWffliB3t*!aWS*lfcl!flB»**<01 0 0^t^SMSft*t-?Offi*f3i 

<p 2 5 -Pi o o ) /p 2 5^o. i ox'hhztzmtt&mmx'hz. 

[0012] 

fflj£itMmAaBbOoNn : Z (fit, M^SlillfWOWtSri: & 1 WXiJftjiMX 
h 0 s ATtSJil I IffiOffift* 1 1) 1 ma±<7)yxMX'h 0 . BteSWI Vfiffic«c£ 1 6 1 

»JiLh07c*-c'j) o . oimmx-h*). mmmx-h*), zymmtmix-h o . m>o 

. a>0, b>0. o^O, n = 2/3m+a + 4/3b-2/3oT'£>l>. ) T'*E£*tl> 

-n. m 2 fcttss 2 <nmmztm<m.mx'h i . 

[0013] 

MI6M7C*{iMg, Ca> Sr> Ba, Z nfrbW&tlh 1 »ULh^7n*'C"S) 0 . Iff 
EA7C»iB . A 1 , G^hmitfll iWXLVTiMX'h*) . BfflSB7C# 

ma±<7)ymx'h hzt *m®.tttw.3 vmrnztmrnimxh & . 

[0014] 

IWEAjHRJiA 1 T* 0 . BiHISliS i"C*iii:*1*ai:-f*SI3ifcl4Sg4<0«« 
[0015] 

[0016] 

IffEm, a. b<0f^m=a = b = l-C*4Cfc*«pafc-f5»3*»fe!S6tf)fll«<0V^ 
[0017] 

ffljfcftCaAl SiN 3 : E u X'^Si Ztl&Z.t£ #S fc"3*£^lA l 4>^7 <7M$.<?> ^ * 
[0018] 

ffiern, a. b<Oltfm=l, a = 2, 4. 0Sb<6. 0T*SC fcfc&ISfc-f £8 

3frh%6<7)Mi&wiKfriiz^<Qmffl;X'i)&. 

[0019] 

SHOWHMUi. 

mB£^CaA 1 2 Si 4 N 8 : E uX'miZtl&Z i: fcftfSfc-fSS 1 J&»MS6tf>»jft 
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[0020] 

si Kommt. 

[0021] 
[0022] 

mi 3mm, 

[0023] 

MSHIrS^tJis 2 5 0 nm-5 5 0 nmW^Tix*^^t"J)l>C:i: £#©£^1. 
m 1 .3 ^fiSttiegJO^T'S) I. . 
[0024] 

mi 5 mm. 

wiMBbflMff LED X'h & - 1 1 1 3 ££iiJl5 1 40«tClsac7)3fcjST' 
[0025] 

miO«C^2,^**{i, HUfB^**^ 5*Ctf)fc£OlBfc5$££P 2 sit- 2 0 
0'COJ:#^7t^S^P 2 o o fcLfcfc*. (P 2 5 -P 2 o o > /P 2 5 *0. 2 5 

[0026] 

m2m&izi%mm;it. mm%mt2 5x:(Dbz<Q3m£&zP2 jtu 1 o 

0Wk*O»3lE8MEtPi o-o kLfci:*. ( P 2 s -Pi o o ) /P 2 s ^O. 10 

b&ztfrb, mmftti&is&tfio otJ4?±#i/ct>. ^^s^ffiTAU o%« 

[0027] 

iSHSMmAaBbOoNn : ZT'ftlESitlK S3~§51 2(7)ffi^V-v-fh.*Hcie«i 
[0028] 

ssi 3~»i 5nm&w-ftiMz%mztit:ftmis ^^ts>«.±, 
[ «hh i mm? h izwrtikA <mm. \ 

[0029] 

±atfc. <P 2 5 ~ P 2 O O > /P 2 5 SO. 25, (P 2 5 ~ P 1 O 0 ) /P 2 5 

£ 0 . 1 OtfmttfcStfc+SS 1 W<0»#ftfc LT . UfcHMmA aBbOoNn: ZT* ' 
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KMmAaBbOoNn : Z t&$i%tl&&%fa£.ti^X * M7C#(±IIfll<0«|StSr 
1 3> 1 «I3Lh<07E*-C» 0 , ATcSRttl I l«<50«c£ 1 1> 1 ■BLbWjESW ft 0 , BjHR 

[0030] 

aBbOoNn : ZTSfELfct m>0, a>0, b>0, o§0, n = 2/3m+a + 
4/3 b - 2/3 oT*3*l«ffi»Tft* :k*«ff* U\ 
[0031] 

ZZX\ WEMjaRtt, Mg, Ca, Sr. Ba, Z nfr6aft8*l* 1 WRhOjcM 

x-h*). meatc*^ b (*^«) ,ai, Gafrmmtiz lasLbojarcfto 

[0032] 

Sfet. ffiiSA7Hft&*AlTft'). B5aW t Si-C*9. m=a = b=lt*Si:^ 
SBSBfefWi, HRsCMAl SiOoNn : Z UIU o20, n = 3-2/3o) T* 

[0033] 

ZL>l,Z)}\\tX. ±S6Ufc«rt«MA 1 S i OoNn : ZfctJWC, WEMjafe^C at 
ft 1 ). ZjaWEutftO. o = 0Tft4i:§, SKSJIMWi, CaAlSiN 3 :Eu 

[0034] 

Kfc. (P 2 5 -P 2 o o ) /P 2 5 £0. 25, (P 2 5 -P, o o ) /P 2 5 ^0 
. 1 0«>ltttMlfc*JS2Wtf>ffifc*i: IX. 9il9ikm.iZ. S«MmAaBbOo 
Nn : Z-C9BE£*l69t£ffclC'3ivrR9tt-&. 

StT'ft 1 ), A7attIII«IOflBR«r4:*l«6U:<07aifCftOs B7cS{JIVffli<7)flff8:£fc 
5 1 aJJLhcOTuST'ft 6 . O ttBBRTft 0 , N (laSfCft 0 , Z jc*ttft±»7E** fc (i 

m>(h a>CU b>0, o^O, n = 2/3m+a + 4/3 b-2/3 oX&Ztl&tmXb 
&Zttfmi^tf.%imtm%>). m=l, a = 2, 4.0£b<6. 0T**£fc 

U\ 
[0035] 

m=l, a = 2, 4.0^b<6. 0T**t*. HRSMA 
l 2 SibOoNn:Z(flU o^o, 4.0Sb<6. 0. n = 8/3 +4/3 b- 2/ 

3o) T«a8n*»2«wflt3tt»k*"). z<D®£i>mz-%%)mx&m&n%%*K? 

[0036] 

*LT, .BfiLfcttJStfMA 1 2 S i bOoNn : ZfcfcWC, HEMjaWCafft 
0, ZjafctfEuT**), b = 4. o = 0TftSt#. £K»20fc>SbWMi. CaA 
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1 2 S i 4 N 8 : EuXmiZtlZ>$tiefcb%Z>. *IX, C^-MCaA 1 2 S i 4 
[0037] 

±a>L^.'fflJtitMmAaBbOoNn : Ztfc^"CK*S:*i^V^ (flP*>o = 0 
) OS^jt^^jt LX y «MmAaBbOoNn: Zfcfcftl>M7C*#C a, Atc 
S^A1< B7tm { SiX'f>*). m=a = b=K o = OT^£ill>Me3llMOibfctt 
t'MCaA 1 S i N 3 : Eu (flU Eu/ (Ca+Eu ) ^;UJt=0. 0 1 5<Di#-£ 
) £Wi:LTBMW&. 
[0038] 

*1\ flCRfcUTCa, Al, SiOSMSWiLT. HWlCa 3 N 2 (2N) . A 
IN (3N) . Si 3 N 4 (3N) **fflW4. E uflCRfc IX It* Eu 2 0 3 (3N) 

[0039] 

Ztl t><Otimt: . ^TBR^fA'Jfc^m = a = b= lt&6>-3 fcft* *> . C a 

■*4htf>HW£EuT{eJW-Sfctf>. »(i(Ca+Eu) : Al : Si=l : 1 : 1 

[0040] 
[0041] 

ttSHft+rfltiRr* . zzx\ mtmmi 1 o o o-cuil » 2 t < u 1 4 0 ot&il 
jK* 5 ffi<Tt, mm^?zzbiz£vmco%mmmzz\ttfxzz>. mmm 
xizx^x^nm&smzm&ttiif mun 5ooirc*ww-**aii,. 1 5 

0 OXltXl 5'C/m i n<0#iiaurra«LfcflL 1 5 0 OTJ? 3l9H«8UJWW-4 
[0042] 

«W36^TLta, 1 5 0 o*ca>& 2 0 o-c^r i «H7»fflL. £ 4>taa*T^a 

Sri* 3 K»#U ffljfcftC a S i A 1 N 3 : Eu (Eu/ (Ca + Eu) * 
tlit= 0 . 0 15) £ £ 5 . 

jaj. eu 2 o 3 a^m^e*.*,, &fmnm.wzm&(7)®mtfip(£t&ztmi 
htihv. w%<?>w&x'btitfmit& zttpx'^h. 

[0043] 

Eu/ (Ca + Eu) *^Jt^8£ffi«:SSL7t^%&tt, *E8«Dtfc&*B**>B£fi 

&mskm*w&t& - b tfx-% h . 

[0044] 
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«M2 



[0045] 

Kfc, JMWMmAaBbOoNn : Zfc*Vvtt»MfWM- (BP*>o*0 ) 
jt^a^Ii: LT; MjcSitfCa. AjC^tfA 1 „ BjC&tfS i fftO. m=a=b= 1 
% o = 0.5T*J)liCaA! SiO 0 . 5 N 2 . 67 :Eu (fit. Eu/ (Ca + Eu 

) t;nt=o. o i 5<wt&) cnmmnm^^xwmth. 

[0046] 

i-T. mmtlXCa. AU SiOaflSfttUT. *ft<e*lCa 3 N 2 (2N) . a 
lN(3N) s Si 3 N 4 ( 3 N ) ttzOIMMb l/CCa'O (2N) SrHUtt*. - 

ZX\ OWfflklXte. Al 7 0 3 *Si0 2 %XZfflllXt>Z\\ EuM.mtLXii 

. Eu 2 0 3 (3N) Ml***. 
[0047] 

iflfcflWHfc, m = a = b = l, o = 0. 5t&£>*. 3fcftMUI-&-f 4. C'alM 
K0-a*Eu-Cffl(W4fcA» IQKfcHi (Ca + Eu) : A 1 : S i = 1 : 1 : 1 btt 

&£om&im&ti. 0=0. 5 soofi&s mwozwktm® 

tlXC aOi&mitzm&te, Ca 3 N 2 fcCaOtcoaailfll^SIJfflltiDi^fS 
. BD-fe, tafcV*7)IBjfrCa4CaAl_S iO 0 . 5 N 2 . 67 :Eu (Eu/(Ca + E 
u)*/Ht=0. 0 1 5) fc$r6J:3tC"*-*fc«>fcli. &JSF4£Ca 3 N 2 :Eu 2 0 3 
:CaO:AlN:Si 3 N 4 = (0. 985-0. 50) /3 : 0. 01 5/2 : 0. 
50:1: l/3fcfc*i3tff*UR£**itfJ:v\ 0%&te~t&Mfflb LTA 1 2 O 
3 £tefflL£#£{4s Al 2 0 3 tAl NtO^DSiJ^Kiot-, OSrtt^-TSJS 
LTS i 0 2 Zffi8ltci%£tt. S i 0 2 b S i 3 N 4 <98fc!l0M&fcJ: -?TO<DS£ 

[0048] 
[0049] 

a^36«(irrtfcK«**-30rft:7Ji, a»«wfsstt#ffl«+f 1 ooomt, #* 

L<(il4 00*CJJLh. Sfetif4L<Ul'5 0 0X; , C3l^lBR1#LT«*-f*. 

xt l z&ixm&ffflz®fettii$x\ t \ 

[0050] 

iSffl-fssotjttjctiBN <afl^»>*) . r^s*. mcriv 

f^rny. S i C%k'(?>T--m%m%*X'm ii I&%ttmW&l<. tr? 

ttSk«r*J:3fc»»ttfiJ««CaAlSiOo. 5 N 2 . 6 7 : EuT*8#l*flt* 
#ZV3kthZ.b1fiC$h. fc£U Cat^( h£E uTWH&'t&fcbhte^ Eu 2 0 3 £ 
SHU LT^4 Ca 3 N 2 *^a^fclS0)iJ^I»«i-f-CJ>oy ) :g^-a5* ? 

. eu 2 Osfrhnwrnx-mzmb*). temmisntcaAi sio 0 . 5 2 3 n 2 . 
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6 6 : Eut%&ztfrt>®mtmm<7)imiztt. m%-ftitf±t$>ztmit>ti& 

[0051] 

&IC S JMitCaA 1 2 S i 4 N 8 : Eu (fit, Eu/ (Ca+Eu) ^)Uit=0. 
03<VHj,-&) lzXjr>21xmftfoX'®m$:&£%^i><7) (o = 0) ^i:LT. 

[0052J 

£1\ W^lTCa, Al,.SicOg«tLT, ftl-ffcC a 3 N 2 (2N) , A 
1 N (3N) . S i 3 N 4 ( 3N) Zmffitl. EuJUSiLTtt. Eu 2 0 3 (3N) 

Z.tlh<nm\i. &7Cf»0*/PJt*>\ m : a : b = 1 : 2 : 4 fcJfir^J: 3 (Cff»UI^ 
Ca^ h<?)HifSrEu-C1B8l-r4fcft. ISRlCtt (Ca + Eu-) :Al:Si = 
1 : 2 : 4i**J:3fcfraLfi£'*-*. £tf)SW)Igli, ±»Ufc»10!o9bt»; (» 

* 

[0053] 

S&fc, «W&*CaAl 2 Si 4 O 0 . 5 N 7 . 67 : Eu (fit. Eu/(Ca + E 
u ) */Hfc= 0 . 0 3<0**> fcT*3ft*S3fc*-CS*fc-*trfc<0 ( o * 0 ) £Wfc L 
T, friE^20iJ<7)^ftoS!jt*a*itt' , J-tS. 
[0054] 

t-f, WMtLXCa, A 1 , S iomWtot IX. Ztl?ixCa 3 N 2 (2N) S A 
IN (3N) . Si 3 N 4 (3N) £ s ifcOJHflfcl/CCaO (2N) i 
£T\ OWBfcLTMU A 1 2 0 3 ^S i0 2 ^riflr<$fflLTi«tU. EuWBfcl/Ctt 

. Eu 2 o 3 on) mm-ti. 

[0055] 

ZtlbWIKflt:. &7€m<Wl'it1)K m : a : b = l : 2 : 4 fc=5rl>«J: r> Kff4L&-& 
•fl>. Cat^ KO-^EutlitSW^ SKIi (Ca + Eu) :A1 :Si = 
* 1 : 2 : 4 1 %h X o Ul^S . 4fc, o - 0 . 5 § OcOMii, flitfO 

Zm&t&ffl&t IXC aOSrflWflUfcflteU:. C a 3 N 2 fc C a Ofctf>«aPW^*J«f 
IwiOfli&tS. fiP*>'s fo4>V->coffl^T"S>^CaA 1 2 Si 4 O 0 . 5 N 7 . 6 ?:Eu 
(Eu/ (Ca + Eu) */UJt=0. 03) fc&S43fctl>>ttf>t;:Ji, *(CBKa 3 
N 2 :Eu 2 0 3 :CaO:AlN:Si 3 N 4 =(0. 97-0. 50) /3 : 0. 0 
3/2 : 0. 50:2: 4/3 fc&6 J: 3 fcff*L££"$-*tff OfcftttTSWBfc 
LXA l 2 0 3 rttfflLfc«^J±s A l 2 0 3 fcA l NtCOmnmSlZX-oX. tti s - O 
tft»t*JRfifc LXS i 0 2 *ttJBLfc*£{i, S i 0 2 t S i 3 N 4 

oTo«*s-ii»tiUjrj:^. stta&ii, mmzm^Mftomrumx'&^tf. s 

iB«lil80 0 , ca<li?£U>. 
[0056] 

ftiSfl&tf. SK9tJl^W»«cW^aS^2 0iumjaT-C**ifc*W*U\ Ztl 
frbX'hl. 4fc. ¥%m&#2 0,umJrFWU4\ SRfflfcftoftKfc^-^htti: 

zcm&frt* m&o&TZ \sim?& z t s . «x««^omt(c j: « t . 
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[0057] 

. *<7)ffi£P T t-Tft. i«J:^t:LT*«>fefifcP2 5 P T i:*^ (P 2 5 ~ p t 
10058] 

H8ftW-*»iB3Ktt. ?S«2 5 0 nm~5 5 Onm^BIClHT. )!f£«>ifcJt££K(= 
[0059] 

SBMKtff-a fct - h . ±» Lfc» 1 W*J iV»2fi*oaBK*i: fc . ( P 2 5 - P 2 
oo)/P 2 5SO. 2 5T*9, flo, (P 2 5 -P, 0 0 ) /P 2 5 SO. 10T* 

[0060] 

m&®tmzm;cr>m:n%ittmmmk&mmzti%fr'?t:. wc, ± 

<Wifefi4ifct¥!fiHLfc. »10|»J:^/*fcH»2ffW)at3t*i:a^LTffl 
V^*l««W>«**(C*JViTfe, (P 2 5 -P2 0 0 ) /Pa 5 - * (P 2 5 -Pi 0 
0 ) /P 2 5<r>mK *10L *2MO«Jt*W**ii:jfi^t,<Otffl^*i4:*<ff*L^ 

[0061] 

KIT. 5tatfflC»^T, *WfltJ:')**ttWfcRW*. 

rffltf)Ca 3 N 2 <2N),AlN(3N).Si 3 N 4 (3N) . Eu 2 0 3 (3N 
) £$(!U *5c«tf) j eA'Jt* t C a:Al:Si:Eu = 0. 985:1:1:0. 01 
5£fc*J:3U:#WB£ffftU fiH5?S1ilWT«/n-^4fy^^4>fc*JV^9l»*fflv» 

■caau:. a£LfcWB£SM:***i^4o»c^u s^h^+x-i 50 or 

4-ei 5'C/mi n. W#zSiSST'#fflL, 1 5 0 0*CT3l$ia&ftU!8diU:&. 1 5 
0 0'C*^2 0 0 , C4T*l^T^aiL. ^fcSaW-CTftffll/ClfWWC a 0 . 98 5 
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SiAlN 3 :Eu 0 .oi5 <09t*ft£»fc. fc&ilfcS&fctt*, *»tffl^T»#JL 
[0062] 

'<%t>tLtcm%mz-?UX, ®mmiZ%l%3 8 0 nm^MffllJ'Hfcfe J:tflfc*4 6 O n m 
<7)»£3fc£ffifflU 25. 50. 100, 150, 2 0 O'O^SSfcfcVVCffcfe*'*? 

2fcj*U:. SI380nmtiSL^^K *£4 6 0 nm"CHfiBL;fc*& 
**2t£SiUfc. 

1 OOx (P 2 5 -P T ) /P 2 5 ) fcovvCfc«lt$J:tf*2lCjSU:. 

Sfcfc, 3RJ£#*^ WKOrt. 25. 100, 2 0 0lCfc*i»t4Mj£teST*o-C 
HjB*iS*3 8 0 nmfc Ufct h/l*[a3fc, RWcHBX*ttJt4 6 

OnmfcLfcfcf <7)&ftX^?h/P£04K^. H3. 4{iV^fLt«IWt7tOjS*( 

<7)ffi*f?&ft5$gfi. P 2 5 & 1 • OOi l/CSffifcLfcfcOT**. H*K. H4(cffi4 
^57««»0ffi»«3iaMEfc. P 25 *1- OOfcLT8IBfl:U:t>0>'C&4. H 
3, 4(C&WC2 5XWS£3fc;V^ WI^ISST. 1 0 QXMHtHtZK? hfr* 1 jAMK 
T\ 2 0 OK^jfc*"*? WU£®irC'ijc$\ 
[0063] 
. (£ftft2) 

lflJE<0Ca 3 N 2 (2N).AlN(3N).Si 3 N 4 (3N) , Eu 2 0 3 (3N 
) fciMIU #7E*0*/Ht**C a:Al:Si:Eu=0. 97:2:4:0. 03t 

&Ltz. m-sitzmmmikt^mmnt^mzizmi. mm^mmxisooxitx' 

1 5'C/m i n . tf)#S)I£T'#&U 1 8 0 0*CT3B#iafi^U&£bfc&, 18 0 0 
'Crt>£> 2 0 0-C^T'l BflBTCiMJlU 3 4>fca»4?»9LTfflJto!tC a S i 2 A 1 4 N 

8 : eu 0 . 03 am»*wz. ftbtitimmz. mzm^xmixmuz® 

WWrnkmi 5. 2 3txmX'h->tz. 
[0064] 

# fe<lfe9t3e*COV , HJtW 1 1 Ulttt LT . ®mM£%.& 3 8 0 n mOiS*** 
3^J:tf»JN6 0nm<OlHMfcS:ttJ8U 2 5. 5 0. 10 0. 1 5 0. 2 0 0'C<?)# 

J:tfH5. 6(3*?. ffi, 05, 6£&vrc 2 5X,<rmt^9 hJMfcjHIT. 10 0*0 
OfBfc*^? 1 £$I£T*. 2 0 0 •CO&Jt*'*? h^fclHrcsjct. 
[0065] 

ammi ) 

ttKWUCfi^Ttt. HI1FX«4, 5fcE«3#lTH*Ca 2 S i g N 8 :Eu» 

HiIR<50Ca 3 N 2 (2N).AlN(3N).Si 3 N 4 (3N),Eu 2 0 3 (3N 
) mmi. WWl. Ca 3 N 2 . S i 3 N 4 . Eu 2 0 3 tf)ie-£Jt* J . Ca : S i : 
Eu=l. 97:5:0. 0 3*>*/Htfc&SJ: dfcfH&U:. ffft^JRftefiBI&li 

OOXJ-CSBSSHSlfiSrffV^atWl t|BI«t»»L. MSCa, . 9 7 S i 5 N 8 : E 
l^ttgtt4. 7 7 umX'b-otz. 
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[0066] 

ft*5±lfi&*46 0 nm^tfiMffiBL. 25, 50, 100, 1 50, 200°CO& 
itfE]7, 8fcjjrt. ffi, H7, 8(CfcV 1 >T2 5ro^*X^7h^S-|l*ST', 100'C 

omtx^? Y)v*\mmx\ 2 0 o-oo^x^;? hiummx-^i-. 

[0067] 

[jfel] 





(nm) 


T(°C) 




IOOxCP^-P^/P^ 

(«) 


«0"I1 


380nm 


25 


1.00 




50 


0.98 


2.5 


100 


0.93 


7.4 


150 


0.86 


13.6 


200 


0.78 


22.2 


£jte0J2 


380nm 


25 


1.00 




50 


0.97 


3.3 


100 


0.90 


9.9 ] 


150 


0.83 


17.1 I 


200 


0.76 


24.3 


nastm 


380nm 


25 


1.00 




50 


0.93 


6.6 


100 


0.76 


23.7 


150 


0.53 


46.8 


200 


0.29 


70.9 



[0068] 
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[«2] 





(nm) 


T(°C) 


5tgP T 


100X(P 25 -P T )/P 26 
(%) 




460nm 


ZO 


1 nn 




OU 


n Q7 

u.y / 


o.U 


inn 




ft ^ 


1 5fi 


u.oo 






U. / / 


oq q 




460nm 


25 


1.00 




50 


i 0.97 


3.1 


1 100 


0.90 


9.8 


150 


0.83 


16.5 


200 


0.76 


23.6 




460nm 


25 


1.00 




50 


0.93 


6.6 


100 


0.76 


23.8 


150 


0.53 


46.9 


200 


0.29 


71.0 



[0069] 

mm i,2 is itA'ibw i o*f jt Sr a fc*>t . n i ^r- 9 x 0 {Mtcg%fraa 

HSfiPJ 2 cor- 9 £ 1 jSimt. JtKW 1 (Or- 9*2 ^mX'^im Ibltz. mmiz 

fMU »l«f-^^it'. j»W2«)'9 f -^tljS«IT, ttKWlWr-^ 
Sr2A^-C^LH2i:L^. 
[0070] 

« i fc.tr/ia i frhWktrtci o fc, Hifi0ij 1 icff «sxfic»ii[ft3 8 o 

T¥tt7. 4%, 25°Cfrh2Q0°Cl,zm.i±MiS^tz^<om&%.<n<&.l : mS.22 
. 2%X'h->tz. 

mmm2[zmmt^<r>t^t. 2 5°c&h 1 0 ox:fc:iMK:_k#3-£fc*£«> 

J^*<0fiT¥tt9. 9%, 2 5*C*>(o2 0 0-CCiag$:±#§ii-7t:^c7)||^SO 
ffiT*tt2 4. 3%Xh->tz. 

■IftfcitU \ffimilz&h'ffltfc<r>b*\*. 2 1 0 0-Cfciag£.h#3-£fc 
*^BK3SS*>fiT*tt2 3 . 7%, 2 5*C*>£> 2 0 0X:fcii*£Jb#3tffc*£O* 

[0071] 

4 6 0 n mttlMMKfcSgg Lfc t * fc Hire. USSfll 1 Cffi4«3t*tr 2 5 
•C*>A> 1 00'CWaSSr±#$^t&O^3$SO<gT$«i8. 3%. 2 5*C*><c>2 0 

owzm£±.% Zittztz rt&m&n&TWi 23.3 %xh -> tz . 

mmmzfahmt&nt 2 5-c*>^ 1 0 ox:fcaa*±**-efc**«o 

«3fc3*J*«>ftT*tt9. 8%, 25X:frh2Q0^&m£±M%&zn&<rmm9L<n 
(ST$ti2 3. b%X'h->tz. 

itiwt u yam 1 tflsaabt** 2 1 0 oKxajKfcjtff *oa 

JfeSftK«0ffiT^ti2 3. 8%, 2 5X:*'^2 0 0^(ciB«*±#S*t«^<0»3HMt<0 
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mm*7 1 . o%t?£mmtfmi,<&Tt&mi:%^t:. 

[0072] 

mvmmt&Kxm^%m&z*tz t mm it:. 

?ag#±#L*:i§£tfcvvc ti«osijgcDftT#^:v>*:tf>, mmftttzm ix 
m i tz efe l e d tfc i vc ^masr a a it iisws-cfeti^^fc^^ v *> 

^fc^T'^&^fc*^. efeLED^(i:l:i6t-ri»M^atigLTV^fc#^'?>iXl». 
^)K5<?i|ltJJ:t>'2WS-i»^#:iis ^mom3t*0?aS±m:J: l»^7t^SO 

ft&ffcfiOSbftfcfcfc^-Ci, < p 2 5 -P2 0 0 ) /P2 5-^< p 25-Pioo) 
§ <b fcft < m h Z I ifiX'Z h . 

[00733 

[01] mfemzmhmKfrnftm&iiFtmx'hh. 

[02] #H^fflgCt5(tl»^*^^JS5r^-r0'C'*?». 
[ 03 ] m.m 1 tzfli 5 98fc*Nft* 3 8 0 n mcolg^ * fgW Lfc * CD&ftX^? h 
lVk7r<tWlX'hh . 

[04] HJ6(?J 1 (CfiR«mi(A4i[A4 6 0 n mC9Bjgft£f®W U: t %<rmtX^ h 

ivi^-tmxhh . 

[05] HEitW2tC«&ibt*N»*3 8 0 n mOj^JfcfcSRWLfcfc Stf)***'**' I s 

)i*7i?tmx'hh . 

[06] $atW2fcffi*ibKfr A *»£4 6 0 nm^BjaJtiJHWLfek &<0»SIW^ b 
[07] St®® 1 fc«6«3t*^S3 8 0 n mtf>JftjB*£S[a»U:i: *<&&&19 V 

ivz^tmxhh. 

[08] it«W 1 KfiR6a3fc*^«fi4 6 0 n mOBi^Sffilt Lfcfc &0«JK^^ I s 
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1.4 
1.2 




400 500 600 700 BOO 

St* (run) 



[H5] 




iSft(nm) 
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[H6] [17] 




400 500 000 700 800 « 0 0 500 600 700 800 

aSCmO »ft(nm> 



[08] 




400 500 600 700 BOO 
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F^-A(##) 4H001 CA04 CA07 XA07 XA08 XA12 XA13 XA14 XA20 XA30 XA31 
XA32 XA38 XA56 YA63 



